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ABSTRACT 
The United States Department of Defense (DoD) has identified energy as a key 
vulnerability and has made substantial moves to improve its energy profile in the last 
decade, including establishing a new Assistant Secretary of Defense position for 
Operational Energy Plans and Programs and integrating energy considerations into its 
large and complex acquisition process. As part of this process, each military service and 
the DoD as a whole have issued documents outlining strategic goals and objectives 
relative to energy. In addition, the Congress and both the Bush and Obama 
administrations have issued relevant strategic guidance. The strategic guidance conveys 
the importance and urgency of changing DoD’s energy profile. The documents specify a 
wide range of objectives, which only partially overlap. Moreover, although some terms 
(e.g., energy security) occur frequently, they are defined in many distinct ways. This 
points to a need for specific efforts to operationalize the strategic guidance so that DoD 
decision makers at all levels can implement it effectively. 
In this report, we analyze strategy and policy documents from DoD and related 
organizations, in order to determine an appropriate framework of objectives for energy 
decisions. We identify and explicitly define a comprehensive set of common objectives 
and note the language in each document that expresses the pursuit of each objective. This 
set of objectives and associated definitions clarifies relationships among the strategic 
documents, and is intended to help communication horizontally (e.g., across services) and 
vertically, across hierarchical levels. In addition, the objectives we define suggest 
possible metrics that may be measurable and comparable across services, and may be 
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Energy is a critical enabler of military capability, while at the same time energy 
requirements create a vulnerability and a burden. As expressed in the preface to the 
Assistant Secretary of Defense for Operational Energy, Plans, and Programs’ 
(ASD[OEPP]) Operational Energy Strategy (OES), “almost every military capability 
requires energy of some kind” (2011, [18]1). Energy is an important security issue at the 
tactical, operational, and strategic levels. At the strategic level, ensuring access to fuel for 
all military and civilian forces burdens and constrains the United States politically and 
militarily. The OES states that “the Department’s current energy consumption patterns 
are inconsistent with national strategic goals to build American strength and a stable 
international order” (p. 1, [18]). As General John Allen, then Commander of the 
International Security Assistance Force and U.S. Forces in Afghanistan, emphasized in a 
handwritten addition to a memo in 2011, “Operational energy equates exactly to 
operational capability” (Allen, 2011). 
The Department of Defense’s (DoD’s) energy use is likely to become even more critical 
in the future as “the realities of oil markets mean a disruption of oil supplies is plausible 
and increasingly likely in the coming decades” (ASD[OEPP], 2011, p. 8, [18]). Since a 
2001 report by the Defense Science Board documented the lack of consideration of 
energy in DoD decision processes and the consequences for capability, various 
organizations within DoD have stated on numerous occasions that energy considerations 
will play a major role in decision making throughout the foreseeable future. DoD is not 
unique in requiring energy as a critical input to its operation, nor in giving growing 
attention to energy during the dramatic fluctuations in fuel prices in recent years. Due to 
the scale of DoD energy requirements and the long lead time for acquisition decisions 
that substantially drive those requirements, as well as the challenges of preparing for 
operations in conflict and under threatened logistics, it is especially important for DoD to 
have a clear framework for evaluating energy-related decisions. 
DoD, the military services, the White House, Congress, and several affiliated 
organizations have all published documents outlining energy strategies and policies. 
Many of these documents provide information about objectives, either explicitly or 
implicitly. The sets of objectives differ significantly among the documents, in both 
terminology and substance. 
The purpose of this report is to develop an appropriate set of objectives for decision 
making within DoD relating to energy, based on the guidance provided by these 
documents. Sharing objectives across organizations within DoD supports clearer 
communication about priorities and can serve as a basis for expressing quantitative 
information about preferences. Due to the complexity of defense issues and the 
                                                 
1 Documents reviewed in our search for strategic-level energy objectives appear in Table 1 on pages 5 
and 6. Any cited documents that appear in this table will include the document’s ID number from Table 1 




importance of managing energy effectively, it is imperative that decision makers 
understand how alternatives should be evaluated and compared. The work presented in 
this report constitutes the first steps of that process. 
This work is based on the concept of value-focused thinking (Keeney, 1992), which has 
been widely used to support multiple-objective analyses at many levels in DoD and 
international defense organizations (Parnell, 2007). In Section 2, we describe the purpose 
and process of value-focused thinking in the context of managing a large organization. 
In Section 3, we describe the source documents, as well as our review process and criteria 
for identifying objectives. In Section 4, we present our consolidated set of objectives. 
Several features of the objectives set that we identify may seem counterintuitive—e.g., 
the obvious objective of maximizing energy efficiency is missing. Therefore, in  
Section 4 we discuss the reasoning that led to these choices. In Section 5, we offer 
possible approaches to measuring the achievement of these objectives, and discuss other 
findings arising from the document review, including differences among the services. We 






Any large organization faces a challenge in managing many decisions such that the 
choices made are in alignment with its overall strategy, and thus help the organization 
achieve its goals. One of the primary approaches that organizations use to achieve this 
alignment is defining and communicating strategic objectives, and cascading these 
objectives through the organization. The objectives must be defined and measured such 
that they provide useful guidance for decisions in each part of the organization. 
By any measure, DoD is one of the largest organizations in the world, and energy 
pervades nearly every activity in which it engages. For example, DoD fuel usage 
accounted for 93% of all U.S. government consumption in 2007 (Lengyel, 2007, [8]). 
DoD has undertaken many energy strategy-setting exercises, and produced dozens of 
energy guidance documents. These efforts have been very successful in bringing attention 
to energy and activating decisions that change—and improve—DoD’s energy profile 
throughout. However, the strategic objectives set forth in the various guidance documents 
differ substantially. Our work is a response to two major observations: 
• difficulties that many in the DoD community have faced in identifying 
objectives and metrics to guide and justify their decisions as they seek to 
implement the energy strategies of the DoD and the nation; and 
• barriers to communication and alignment created by the use of different 
terms to describe the same objective, and the use of the same term to mean 
different things. 
DoD’s energy profile—energy requirements and the means to meet them—is determined 
by millions of decisions spread throughout the workforce and pervading all its activities. 
Energy decisions range from how fast to steam today, to setting flight training 
requirements, to designing the next generation of vessels, to investing in basic research 
on propulsion technology, to planning the size of the force. 
Communicating quantitative information about preferences and trade-offs across levels of 
the organizational hierarchy would help in overcoming organizational incentive 
mismatches and suboptimization problems. By clarifying higher-level objective (utility) 
functions, we improve the ability of organizations to make decisions consistent with DoD 
strategic objectives. Eventually, the effort to systematize communication about objectives 
could support development of standardized metrics that may be compared across 
organizations. 
Specifically, in support of the Energy Systems Technology and Evaluation Program 
(ESTEP) program, the set of objectives defined in this work can suggest metrics to form 
the basis for return on investment analyses of energy-technology projects. 
We use the term objective to refer to an issue of concern in a decision context, plus an 
associated direction of preference—e.g., minimize energy consumption. The terms 




documents to refer to the energy-related objectives and considerations that should be used 
to evaluate alternatives or to motivate the search for new alternatives. 
This study is based on an approach called value-focused thinking (VFT), which is widely 
used in DoD (see Parnell, 2007, and cited references) and in other public-sector decision 
contexts (see Keefer, Kirkwood, & Corner, 2004, and cited references). VFT contrasts 
with alternative-focused thinking in which alternatives for consideration are identified 
early in an analytic process and criteria for evaluation are determined primarily based on 
their ease of measurement and differentiation among readily identifiable alternatives. 
In VFT, the process of identifying and clarifying decision makers’ objectives is given 
greater emphasis and occurs before detailed alternatives are examined. Among the 
benefits are more effective communication among stakeholders, the maintenance of focus 
on the most important considerations in decisions, and, often, the generation of 
previously unidentified and more innovative alternatives (Keeney, 1992; Parnell, 2007). 
VFT can also be used in a specific decision context in which there is an obvious need to 
choose among alternatives (e.g., choosing among preliminary platform designs to move 
forward in an acquisition process). In that case, measures associated with each objective 
must be defined so that the achievement of these objectives can be used as a basis of 







We reviewed 44 documents, from several different organizations and suborganizations at 
many levels. The complete list is shown in Table 1. At the top level, we reviewed  
White House documents and Congressional documents. Within DoD, strategic 
documents came from the Secretary of Defense level, and within each of the four 
services. Figure 1 shows the hierarchical relationships among the documents (refer to 
Table 1 for document number). It is important to consider information from other major 
stakeholders, hence many non-DoD publications are included in Table 1, including the 
Congressional Research Service and nongovernmental organizations, such as the 
Brookings Institution and Science Applications International Corporation (SAIC). 
Documents from nongovernmental organizations (documents 8, 9, 22, 23, and 30) and the 
Congressional Research Service (document 13) are excluded from Figure 1. 
Table 1: A list of the 44 documents reviewed in our literature search 
ID Document Author Year 
1 Sustain the mission. Secure the future. The Army 
strategy for the environment 
Office of the Assistant Secretary of the Army for 
Installations and Environment 
2004 
2 Army energy security implementation strategy The Army Senior Energy Council and the Office 
of the Deputy Assistant Secretary of the Army for 
Energy and Partnerships 
2009 
3 Energy security: Army priority and national imperative 
[Presentation slides] 
Office of the Assistant Secretary of the Army for 
Installations and Environment 
2010 
4 Use of the Army’s Strategic Management System (SMS) 
to track Army Energy Security Implementation Strategy 
(AESIS) performance [Information Paper] 
Office of the Assistant Secretary of the Army for 
Installations, Energy, and Environment 
2010 
5 Army energy enterprise [Information Paper] Office of the Assistant Secretary of the Army for 
Installations, Energy, and Environment 
2010 
6 Supporting the mission with operational energy 
[Memorandum] 
Headquarters United States Forces-Afghanistan 2011 
7 The proposed change strategy to embed energy 
stewardship into the Army’s culture 
Sweeney, P. J., & Horner, D. H., for Science 
Applications International Corporation (SAIC) 
2012 
8 Department of Defense energy strategy: Teaching an 
old dog new tricks 
Lengyel, G. J., for the Brookings Institution 2007 
9 Fueling the “balance”: A defense energy strategy 
primer 
Singer, P. W. & Warner, J., for the Brookings 
Institution 
2009 
10 Energy Policy Act of 2005 United States Congress2 2005 
11 Duncan Hunter National Defense Authorization Act for 
Fiscal Year 2009 
United States Congress2 2008 
12 National Defense Authorization Act for Fiscal Year 
2013 
United States Congress2 2012 
13 Department of Defense energy initiatives: Background 
and issues for Congress (CRS: R42558).  
Washington, D.C.: Congressional Research Service, 
Library of Congress 
Schwartz, M., Blakely, K., & O’Rourke, R., for 
the Congressional Research Service (CRS) 
2012 
14 More capable warfighting through reduced fuel burden Defense Science Board 2001 
                                                 




ID Document Author Year 
15 More fight - Less fuel Defense Science Board Task Force on DoD 
Energy Strategy 
2008 
16 Report to Congress on energy security initiatives Office of the Under Secretary of Defense for 
Acquisition, Technology, and Logistics 
2008 
17 Quadrennial Defense Review report Department of Defense 2010 
18 Energy for the warfighter: Operational energy strategy Assistant Secretary of Defense for Operational 
Energy, Plans, and Programs (ASD[OEPP]) 
2011 
19 The national military strategy of the United States of 
America: Redefining America’s military leadership 
United States, Joint Chiefs of Staff 2011 
20 Operational energy strategy: Implementation plan Assistant Secretary of Defense for Operational 
Energy Plans and Programs (ASD[OEPP]) 
2012 
21 Sustaining U.S. global leadership: Priorities for 21st 
century defense 
Department of Defense 2012 
22 Energy Independence and Security Act of 2007: Major 
provisions of interest to federal energy managers 
Federal Energy Management Program (FEMP) 2008 
23 Transforming the way DoD looks at energy: An 
approach to establishing an energy strategy  
(LMI Report FT602T1) 
Crowley, T. D., Corrie, T. D., Diamond, D. B., 
Funk, S. D., Hansen, W. A., Stenhoff, A. D., & 
Swift, D. C., for Logistics Management Institute 
(LMI) 
2007 
24 Naval energy: A strategic approach Naval Energy Office 2009 
25 The Department of the Navy’s energy goals Secretary of the Navy 2009 
26 A Navy energy vision for the 21st century Chief of Naval Operations 2010 
27 Energy evaluation factors in the acquisition process 
[Memorandum] 
Assistant Secretary of the Navy for Research, 
Development, and Acquisition 
2011 
28 Department of the Navy (DON) objectives for FY 2012 
and beyond [Memorandum] 
Department of the Navy 2012 
29 Shore energy management (OPNAV Instruction 
4100.5E) 
Department of the Navy 2012 
30 Reenergizing America’s defense: How the armed forces 
are stepping forward to combat climate change and 
improve the U.S. energy posture 
The Pew Charitable Trusts 2010 
31 Air Force energy program policy memorandum 
[Memorandum] 
Secretary of the Air Force 2009 
32 Air Force acquisition & technology energy plan Assistant Secretary of the Air Force for 
Acquisition (SAF/AQ) 
2010 
33 Air Force aviation operations energy plan Deputy Chief of Staff, Operations, Plans, and 
Requirements (AF/A3/5) 
2010 
34 Air Force energy plan Assistant Secretary of the Air Force for 
Installations, Environment, and Logistics 
(SAF/IE) 
2010 
35 Air Force infrastructure energy plan Deputy Chief of Staff, Logistics, Installations, 
and Mission Support (AF/A4/7) 
2010 
36 U.S. Air Force energy strategic plan United States Department of the Air Force 2013 
37 35th Commandant of the Marine Corps Commandant's 
planning guidance 
United States Marine Corps 2010 
38 Marine Corps vision and strategy 2025: 
Implementation planning guidance 
United States Marine Corps 2008 
39 United States Marine Corps expeditionary energy 
strategy and implementation plan: Bases to battlefield 
United States Marine Corps Expeditionary 
Energy Office 
2011 
40 Exec. Order No. 13423 United States White House2 2007 
41 Exec. Order No. 13514 United States White House2 2009 
42 National security strategy United States White House Office 2010 
43 Blueprint for a secure energy future United States White House Office 2011 






Figure 1: A hierarchical representation of the U.S. official documents reviewed 
Our primary source of information about stakeholders’ preferences with respect to energy 
decisions is a broad set of DoD strategic guidance documents. Parnell, Conley, Jackson, 
Lehmkuhl, and Andrew (1998) refer to the formulation of objectives based on 
stakeholder-approved documents as the “gold standard” (p. 1336) approach to developing 
multiple-objective value models. In this case, there are many decisions that involve 
energy, ranging from the highest-level diplomatic decisions that affect risk of conflict and 
access to energy sources to daily operational decisions such as how fast to drive. We take 
the perspective that, despite the wide range of decision contexts, the values of individuals 
within DoD are fundamentally aligned, and differences among objectives definitions are 
a function of differences in emphasis and expression, due to different roles within the 
organization as discussed in Section 4. 
3.2 Criteria for Identifying Objectives 
We develop a comprehensive set of energy objectives relevant to DoD that may be used 
as the basis for communication and for developing a set of comparable metrics. We do 
not seek to define a set of objectives to be used in evaluating any specific decision 
problems, nor to define precisely measurable attributes of specific policy or 
implementation alternatives. Rather, our primary purpose is to clarify the relationships 
among issues of concern as defined by various organizations within DoD. We develop 




expressed in different ways and in different contexts. The most important criterion for our 
set of objectives is that it should be comprehensive, capturing all the energy-related 
considerations that any of the documents identified as important; i.e., “complete” in 
Keeney’s (1992) terminology. 
While many strategy-defining processes in DoD tend to be expansive—identifying 
important considerations and describing them—the work in this report includes a 
consolidation and pruning step to develop a set of objectives that is both essential and 
nonredundant. We ensure that each objective conveys independent information, while 
keeping the set manageable and meaningful. In addition to completeness and 
nonredundancy, we want the objectives on our list to be relevant. By relevant, we mean 
that the objectives are influenced by decisions that may be evaluated using this 
framework and that they are important to the stakeholders. At this stage, we did not seek 
to define objectives that are measurable (precisely defined and quantifiable) and 
operational (measurable in a practical sense). However, there are widely used measures 
that are associated with some of the objectives, as discussed in Section 5. 
3.3 Types of Objectives 
While we keep the objectives at a relatively high level and do not attempt to develop 
metrics suitable to specific decisions, following Keeney (1992), we do distinguish among 
three types of objectives: 
• means objectives – objectives that are pursued because they are highly 
related to more fundamental objectives, but may be easier to influence 
directly and/or to measure than fundamental objectives; 
• fundamental (ends) objectives – objectives that are central to a decision 
context; these define why a decision exists and what the decision maker is 
trying to achieve in a particular decision context; and 
• strategic objectives – highest-level objectives that are fundamental to an 
organization; there are no more-fundamental reasons for the pursuit of 
these objectives and they cannot be redefined as means objectives by 
association with any more-fundamental objectives elsewhere in the 
organizational hierarchy. 
Means objectives often reflect influence, by which we do not mean causal influence, but 
rather a relationship implied by reality trade-offs. The term “trade-offs” is used in two 
ways: in VFT specifically, and multiple-objective decision analysis more generally, we 
often refer to preference trade-offs, which are value exchanges that stakeholders or 
decision makers would be willing to make in choosing an alternative. For example, if a 
decision maker is willing to reduce an armored vehicle’s maximum speed from 70 miles 
per hour to 55 miles per hour in exchange for increasing its operational range from  
300 miles to 400 miles, then that describes a preference trade-off. 
A second type of trade-off is imposed by constraints of the real world. If the vehicle 
designers say that reducing the engine size so that the maximum speed decreases from  




to 400 miles, then that is a reality trade-off. Means objectives are often selected based on 
reality trade-offs—for example, we might care little about a vehicle’s weight as a 
fundamental objective, but we might know that the ability to deploy the vehicle is lower 
for very heavy vehicles (a reality trade-off) and that the fuel efficiency and operational 
range are reduced for heavier vehicles (another reality trade-off). 
Fundamental objectives describe issues that are of direct concern to the decision makers. 
Means objectives describe issues that are proxies; they are important to the decision 
maker primarily because they influence performance on one or more fundamental 
objective. This distinction becomes crucial in later stages of a decision analysis; 
quantitative representations of preferences should be developed using fundamental 
objectives. Keeney (2002) explains that evaluating trade-offs using means objectives 
rather than fundamental objectives can lead to flawed decisions. See Keeney (1992) for a 
more detailed discussion of means objectives. 
The distinction between fundamental and means objectives depends on the decision 
context and, therefore, some objectives that might be considered fundamental at one level 
of an organization for a more limited decision may be simply means objectives at a 
higher level of the organizational hierarchy where decision problems have a wider scope. 
At higher levels, decision makers look at longer time horizons for both the impacts and 
implementation of decisions. They can also influence more decision variables over  
larger ranges. 
For example, at the national level (the president and Congress), the allocation of 
resources to military capability, diplomacy, and international aid are reasonable decision 
variables to consider. At DoD level, the size of each service five or ten years in the future 
are appropriate decision variables. At the Navy level, the number and type of ships are 
appropriate decision variables. The scope of alternatives under consideration affects 
which objectives are fundamental to the given decision problem and which are means to 
influence those more fundamental objectives. 
This implies that the categorization of fundamental and means objectives should be 
expected to differ across the documents we reviewed. Since our purpose is to provide a 
common set of objectives for DoD across many decision contexts, we take a high-level 
perspective for distinguishing between fundamental and means objectives. We define as 
fundamental those objectives that are fundamental at the Secretary of Defense and 






























We identify 12 unique objectives that are of concern to many of the stakeholders. Six are 
strategic at the national or DoD level, while the rest are means objectives at the DoD 
level, but may be fundamental at the operational level. Each is included implicitly or 
explicitly in several of the source documents. Table A.1 in the appendix indicates which 
objectives are included in which documents, and Table A.2 provides a quote or brief 
explanation showing where in each document the objective is mentioned. 
Following an explanation of each objective, we discuss why others that may appear 
obvious are not included. Some are redundant or otherwise unnecessary; others are 
defined as appropriate to higher levels in DoD. Further discussion of how to 
operationalize these definitions is included in Section 5. 
4.1 Relationships Among Objectives 
The objectives are organized into a strategic objectives hierarchy and a means-ends 
objectives network in Figure 2 (see Keeney, 2007, for definitions of objectives 
hierarchies and networks). There are three tiers in the strategic objectives hierarchy, 
which reflect the differing perspectives of the national, DoD strategic, and 
implementation levels. For example, while maximizing assurance is a fundamental 
objective from an operational perspective, it is a means objective at the more strategic 




Figure 2: A strategic objectives hierarchy 
In this diagram, an arrow indicates that a given objective defines or influences another 
objective. Similarly, the lack of an arrow between two objectives indicates that there is no 
significant relationship between the two. For example, maximizing the use of nonfossil 
sources is desirable because of its impact on two fundamental objectives; it reduces 
threats by decreasing reliance on foreign sources of fossil fuels and increases 
environmental quality by reducing combustion of fossil fuels, which releases pollution. 
While it may affect other fundamental objectives as well, these two objectives are the 
primary reasons that stakeholders value the use of nonfossil sources. 
4.2 National Strategic Objectives 
At the national level, three objectives reflect the primary issues of concern with respect to 
defense energy: maximizing security, minimizing cost, and maximizing environmental 
quality. 
4.2.1 Maximize Security 
The term “security” is mentioned in connection with energy in 19 of the 44 reviewed 
documents; however, none explicitly defines it. We define security in terms of the  
lower-level objectives that compose it (see Figure 2), specifically (as detailed in  




4.2.2 Minimize Cost 
Cost is a summary of resources expended, in this case, to provide energy and, ultimately, 
capability. Minimizing cost is important because resources expended for one purpose are 
not available for other purposes within DoD, federal government activities, and the nation 
as a whole. 
4.2.3 Maximize Environmental Quality 
Environmental quality refers to health of ecosystems, preservation of ecosystem services, 
natural land, and limiting toxicity to humans and other animals and plants. Greenhouse 
gas (GHG) emissions and other pollution are the most relevant to energy-related 
decisions. 
4.3 Defense Strategic Objectives 
As indicated in Figure 2, the objectives cost and environmental quality propagate down 
from the national level. Environmental quality is mentioned frequently in DoD 
documents, but with no further elaboration beyond that in the national-level documents. 
The only key difference we would expect with respect to cost is that some types of 
costs—those not borne by DoD directly—would be excluded from discussions at this 
level. The objective to maximize security, which is the primary purpose of DoD, 
however, is defined by decomposition. 
4.3.1 Maximize Capability 
Capability is the all-encompassing term for the ability to “confront and defeat aggression 
anywhere in the world,” according to DoD (2012, p. 4, [21]). It includes many 
subcapabilities, and could be defined by breaking it down into objectives such as 
maximizing rate of airlift transportation, maximizing seaborne missile capability, etc. Not 
all capabilities relate to combat. For example, humanitarian aid and disaster response is a 
noncombat capability that enhances national (and global) security. Thus, we did not 
narrow capability to combat capability only, although combat capability receives more 
emphasis in DoD. Combat capability objectives such as agility, stealth, endurance, and 
autonomy are highly related to energy-related objectives, as indicated in Figure 2. We 
discuss the challenges of defining and measuring capability further in Section 5. 
4.3.2 Minimize Vulnerability 
Vulnerability refers to both the potential to be subject to attacks or disruptions as well as 
the magnitude of their impact if they occur. The very first sentence in the Navy Energy 
Vision indicates that “over-reliance on petroleum is a critical strategic vulnerability for 
the Navy” (Chief of Naval Operations [CNO], 2010, p. 2, [26]). The importance of 
sustaining energy supply to maintain capability makes DoD’s energy logistics a potential 
target for attempts to reduce access to sources and thus cause disruptions to the logistic 




4.3.3 Minimize Threats 
Threats are sources of conflict or attack on U.S. interests. The reviewed documents 
indicate that the DoD energy profile directly affects threats with references to the 
possibility of conflict arising over assuring access to energy supplies, and to the 
constraints on U.S. foreign policy imposed by a need to maintain access. The National 
Military Strategy (United States Joint Chiefs of Staff, 2011, p. 3 [19]) explains: 
Energy-state relationships will intersect geopolitical concerns as state-run 
companies will control an increasing share of the world’s hydrocarbon resources 
and the persistent challenge of resource scarcity may overlap with territorial 
disputes. 
4.4 Implementation-Level Objectives 
At the implementation level, we define six additional objectives. 
4.4.1 Maximize Assurance 
Assurance refers to the availability of energy when and where it is needed for a given 
mission. It will often need to be defined relative to a given geographic, temporal, or 
mission scope, but may be quantified in general as the probability that energy demanded 
by the warfighter is supplied when and where it is needed. 
4.4.2 Maximize Nonfossil Sources 
This objective refers to the ability to obtain and use energy from sources other than fossil 
fuels, such as solar, wind, or biofuels, and even nuclear energy. These sources are often 
termed “alternative” or “renewable” (except nuclear). This objective is important because 
it diversifies energy sources, and thus reduces vulnerability to supply disruptions and 
price volatility. It also reduces dependence that may be exploited geopolitically. 
4.4.3 Minimize Consumption 
Consumption is the total quantity of fuel, power, or energy used. It may be summarized 
in units of energy or in power units (over some given time period) or may be broken 
down by location of demand, purpose, or form (e.g., by fuel type). 
4.4.4 Minimize Attrition 
Attrition is the loss of people and platforms. A good argument could be made for 
including this objective as part of cost, but it is also relevant in that lost assets cannot be 
replaced immediately, which negatively affects assurance in the short-term, resulting in 




4.4.5 Minimize Logistic Requirements 
In addition to fuel, logistic activities consume other resources, such as spare parts, food 
and water for personnel, etc. Logistic operations impose additional organization and 
management challenges, and are substantial enough in military operations to be 
considered separately from cost minimization. 
4.4.6 Maximize Motivation/Culture 
In the context of this report, this objective refers to the awareness of and concern for 
improving energy-related performance with respect to all of the other objectives. It is 
emphasized in several of the source documents, especially Air Force and Marine Corps 
documents, and we believe it is important enough to constitute a separate objective. In a 
speech in May 2013, Secretary of the Navy (SECNAV) Mabus illustrated the importance 
of motivation and culture in supporting all other objectives: 
All the technology, all the engineering, all these advances, are terrific but I think 
the best part is watching how quickly our Sailors and Marines have adapted to this 
new technology and have embraced this sort of change. There is a culture change 
that’s going on in the Navy and Marine Corps. It is happening ‘on the deckplates’ 
as we say in the Navy, as Sailors and Marines come to grips with the fact that 
these programs help them become better warfighters. That’s the reason, in the 
end, that we are doing this. . . . The main reason [the Engineering Officer] was 
proud of MAKIN ISLAND was watching the junior Sailors in those engineering 
spaces innovate and compete to find who could save the most fuel. These Sailors, 
who live and work in the engine rooms every single day, understand their ship 
better than anyone else and they were coming to him saying ‘Boss, I’ve got a way 
we can do this better.’ Those Sailors were making that ship a better warfighting 
platform. 
4.5 Redundant Objectives 
As discussed earlier, a key criterion for a set of strategic objectives is completeness. We 
maintain that our chosen set of objectives captures all the essential objectives of energy-
related decisions in DoD with minimal redundancy. There are several objectives that 
were articulated in many of the reviewed documents that are deliberately excluded from 
this set. In this section, we discuss in more detail the way in which they are still captured 
by our objectives set. 
4.5.1 Energy Security 
Most of the documents reviewed include the term “energy security,” but do not define it. 
Those that did defined it in a number of different ways, and each definition is composed 
of one or more (usually more) of the objectives in our set. For example, the Navy Energy 
Vision (CNO, 2010, p. 4, [26]) defines energy security as “having assured access to 
reliable and sustainable supplies of energy and the ability to protect and deliver sufficient 




This definition of “energy security” is very tightly linked to assurance. In addition to 
specifying that security means “assured access,” it includes the adjective “reliable,” 
indicating that the reason for being able to protect and deliver energy is to ensure its 
availability to meet the mission, i.e., ensuring logistics. The means objective to minimize 
logistic requirements also contributes to “energy security” by the above definition. 
The Army defines energy security similarly, but explicitly brings in the objective of using 
fuel from nonfossil sources. In the Army Energy Security Implementation Plan (The 
Army Senior Energy Council and the Office of the Deputy Assistant Secretary of the 
Army for Energy and Partnerships, 2009, p. 1, [2]), energy security is defined as: 
. . . preventing loss of access to power and fuel sources (surety), ensuring 
resilience in energy systems (survivability), accessing alternative and renewable 
energy sources available on installations (supply), providing adequate power for 
critical missions (sufficiency), and promoting support for the Army’s mission, its 
community, and the environment (sustainability). 
Often “energy security” is used to encompass all other values. Roughead, Carl, and 
Hernández (2012) go so far as to say that “Broadly, across the country, energy security 
and national security are increasingly being seen as one and the same” (p. viii). “Energy 
security” might best be interpreted as the highest objective for energy-related decisions in 
DoD and, therefore, defined by decomposition into the other objectives in each 
document. In this sense, it is captured by our set of objectives. 
4.5.2 Efficiency 
Efficiency, which we define as a measure of the ratio of a desired output to inputs, is an 
objective cited frequently in the reviewed documents. Sometimes it is unitless, as when 
both numerator and denominator are in units of energy (e.g., British thermal units [BTUs] 
or gallons of fuel), and the numerator is the energy coming out of a process (e.g., a 
battery), while the denominator is the energy going in. Sometimes efficiency is a measure 
of transformation of an input to an output, for example miles covered (output) per unit of 
fuel consumed (input). 
In either case, if both the output (numerator) and input (denominator) are represented in 
the objectives set, then efficiency would be redundant. Since energy consumption (the 
denominator in energy efficiency measures) is already in the objective set, and other 
desired outputs (primarily capability) are included in the objective set as well, energy 






5.1 Measuring Objectives 
In order to compare alternatives in energy-related decisions, it is important to be able to 
assess each alternative’s achievement of the relevant objectives, ideally using 
unambiguous quantitative measures. Measuring objectives is a prerequisite to 
communicating effectively about the relative importance of the various objectives, which 
are often competing—for example, alternatives with higher capability (speed, payload, 
and armor) often require higher fuel consumption; hence, the objectives to maximize 
capability and minimize consumption are competing. Although stakeholders often make 
statements about the relative importance of objectives, such as “cost and effectiveness are 
equally important,” without a clear statement of the measurement scales and ranges of 
trade-offs, such statements are meaningless. 
Quantitative measures are particularly important in large organizations with many, 
distributed decision makers. It is difficult to ensure that preference trade-offs are 
consistent across decision makers without some kind of quantitative guidance, such as 
there could be organization-wide guidance about how much money can (and should) be 
spent per unit of reduction of in consumption. In the absence of specific guidance, one 
Naval facility could be investing in lighting upgrades that save 100 mega-watt hours 
(MWh) per year for a cost of $30,000, while another facility passes up the chance to 
make cooling upgrades that would save 100 MWh per year for a cost of $20,000. One of 
the drawbacks of qualitative rating scales is that they can be interpreted differently by 
decision makers within the organization. 
Two objectives—maximize capability and minimize threats—are the most important at 
the defense strategic level, but are also very difficult to define and, therefore, to measure. 
Tellis, Bially, Layne, and McPherson (2000) performed a study about measuring national 
power and emphasized in their results that one or two individual metrics could not 
capture national power, or military capability. Tellis et al. (2000) stated: “Military threats, 
geography, and alliances also help shape a country’s force architecture and, ultimately, its 
effective military capabilities” (p. 135). 
The general problem of measuring capability for defense and security is a long-standing 
one. We have not solved this problem, nor have we created it. What we have done is 
documented, using language from the strategic documents themselves, that capability is 
the most important energy-related objective for DoD; many of the others are means 
objectives intended to support capability. 
While capability is not always explicitly cited as an objective in the documents, it is often 
mentioned or implied as a constraint on the pursuit of other objectives. For example, the 
OES (ASD[OEPP], 2011, p. 3, [18]) states: “It is implicit . . . that military energy security 





A useful tool for defining and measuring objectives that are seemingly hard to quantify is 
decomposition. We illustrated this in Section 4.3 by decomposing the fundamental, but 
hard-to-define, objective security into lower-level objectives threats, capability, and 
vulnerability, as shown in Figure 2. That means that if we decrease threats and 
vulnerability, and increase capability, we will have increased security. 
Other measures that are relatively easier to measure may also benefit from 
decomposition. For example, cost might be broken down based on the types of resources 
consumed—e.g., consumption of labor or use of logistic platforms in the field might be 
accounted for separately from monetary expenditures. The field of cost estimation 
includes quite a bit of work on rational summary measures of cost that capture various 
cost types. 
5.1.2 Natural Measures 
The means objectives suggest a few natural-units measures that are relatively 
straightforward and, in some cases, comparable across organizational units. 
Consumption may be the simplest objective to measure, as discussed earlier, in units of 
energy, such as BTUs or MWh, or barrels (bbl) of fuel. However, the importance of 
consumption may differ based on where it occurs—e.g., reducing energy consumption in 
a forward-deployed environment may be substantially more valuable than the same 
reduction at an installation in the United States. Consumption may, therefore, need to be 
decomposed by type—fuel versus power—and by location, and perhaps by wartime, 
peacetime, or some other category. 
While attrition may be measured in natural units—e.g., as a combination of lives and 
other assets lost—the challenge with respect to this objective is prediction. In retrospect, 
it may be relatively straightforward to estimate attrition to the logistic convoys supplying 
fuel to North Atlantic Treaty Organization forces in Afghanistan, as in Eady, Siegel, Bell, 
and Dicke (2009). However, when decisions are made to acquire fuel-consuming assets 
and to deploy troops to this region, estimating attrition and its relationship with assets 
and resources allocated to force protection is a challenge. 
Arguably, a given attrition measure—e.g., lives lost—may be comparable across 
organizational units and decision contexts, and equivalent in terms of preference. This 
would imply preference trade-offs with respect to other objectives—e.g., if stakeholders 
believe it is worth 60,000 bbl of F-76 consumption to save one statistical life when 
choosing an armored vehicle, that same preference relationship should apply to the 
design of a new amphibious landing craft. 
Assurance also suggests a natural-unit measure, along the lines of reliability measures. 
Assurance may be thought of as one minus the probability of failing to meet mission 
demand over a certain period under given circumstances (to include threats), or the 




mission and, therefore, while they may be comparable in some sense, they are not 
equivalent across decision contexts or organizational units, because the importance of the 
mission and the consequences of failure may differ. 
5.2 Targets 
In some cases, energy objectives are conveyed implicitly via targets. For example, in 
October 2009, at the Naval Energy Forum in Washington, D.C., SECNAV Mabus 
introduced five energy targets for the Department of the Navy (DON) (Mabus, 2009). 
Briefly, the targets are: 
1. Contracts: include energy evaluation factors in contracts; 
2. Green Strike Group: in 2012, sail a strike group on nuclear and biofuel 
power only, and in 2016, deploy a fleet including aircraft flying on only 
biofuels; 
3. Consumption: Reduce petroleum use by 50%; 
4. Alternative Sources: Half of shore-based energy produced on-installation 
and from nonfossil sources by 2020; and 
5. Alternative Sources: Half of all DON energy from nonfossil sources by 
2020. 
In general, targets are specified with respect to an objective, often a means objective at 
the strategic level (like consumption), which becomes a fundamental objective at the 
implementation levels. Targets may be defined with respect to multiple objectives—e.g., 
the SECNAV’s Target 4 describes both the source (nonfossil) and location (related to 
assurance) of generation of energy. 
There is considerable overlap with the objectives set defined in Section 3—in particular, 
Targets 2, 4, and 5 primarily address the nonfossil sources objective and Target 3 clearly 
addresses a combination of consumption and nonfossil sources. 
Targets are defined in a binary way—either the DON will be successful in meeting each 
target or it will fall short. There could be different interpretations about details, such as 
how to measure the baseline for the 50% reduction in Target 3, and, e.g., whether a 
photovoltaic farm immediately outside an installation can count as “on installation”; but, 
once these definitions are clarified, success or failure in meeting the targets is binary. 
Bordley and Kirkwood (2004) discuss assessment of preferences in situations where 
attributes are defined in this way. 
Targets are a policy tool often used by high-level managers in an organization to motivate 
decision makers at lower levels, thus influencing organizational culture. They also help to 
focus the attention of lower-level personnel on important objectives. The SECNAV’s 
targets have certainly been effective in this respect. 
The key difference between targets and objectives is that targets specify a threshold of 
achievement and, therefore, the achievement is binary and, in that sense, absolute. In 




other considerations might be balanced against the objectives specified in the target. For 
example, if running on biofuels requires reducing maximum speed of some vessels in the 
fleet, or if it contributes more to global warming than fossil fuels, is that a choice that is 
consistent with the SECNAV’s priorities? 
Another challenge for the decision makers is that most decisions will not be make-or-
break with respect to the targets. That is, most decisions will not individually determine 
whether or not a target is met. Therefore, it may be hard to evaluate the importance of 
competing objectives in making each decision. It would be ideal to carry out a further 
step in the strategic objectives setting process to provide guidelines about appropriate 
trade-offs among objectives. 
5.3 Differences Across Services 
In addition to the differences by level discussed earlier, there are noticeable differences in 
stated objectives among the individual services. We reviewed a total of 23 service-level 
documents: 7 Army documents, 7 Navy documents, 3 Marine Corps documents, and 6 
Air Force documents. The Air Force documents listed 42 energy-related objectives, 
which is more than the other services. This is perhaps because the Air Force uses more 
fuel than the rest, consuming 64% of all fuel used by DoD in Fiscal Year 2008, according 
to the 2010 Air Force Energy Plan (Assistant Secretary of the Air Force for Installations, 
Environment, and Logistics, [34]). The Navy documents listed 39 objectives, the Army 
documents listed 26 objectives, and the Marine Corps documents listed 12 objectives. 
Differences can be seen in Tables 2 and 3, which show the number of service-level 
documents in which each objective appears. 
Table 2: Appearance of national and defense strategic objectives in service-level 
documents 
 





While all the services have a high-level focus on maximizing capability, it is mentioned 
most frequently in the documents produced by the Army and the Navy. Logistic 
requirements are also referenced most by the Army and the Navy. The Navy and the  
Air Force share a focus on environmental quality and the use of nonfossil sources. The 
Air Force places more emphasis than the other services on motivation and developing a 
culture of energy awareness and reducing consumption. The Marine Corps is particularly 






























This report provides a systematic review of a large and broad set of DoD strategic 
documents that provide guidance for DoD energy decisions. There has been strong top-
down support for energy transformation in DoD, as evidenced by these documents. 
However, the work of translating this guidance into decisions that will produce increasing 
energy security is ongoing. By explicitly defining a concise, comprehensive, and coherent 
set of objectives, this report provides an important contribution to that process. This gives 
analysts and decision makers a common language, and a reference point, for identifying 





























APPENDIX. OBJECTIVES MATRICES 
Table A1 lists the 12 objectives across the top and the 44 documents reviewed down the 
left side. If an objective was discussed, explicitly or implicitly, in a given document, there 





Table A1: A matrix showing which objectives appear in each document, by ID number 
24 
 
Tables A2 and A3 are set up the same way as the previous chart, but the cells contain 
quotes about the objectives from the given document. Table A2 contains National and 
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